Characterization of a nonenzymatic component in the isomerization of 5-pregnene-3,20-dione catalyzed by human placental microsomes in vitro.
When human placental microsomes were heated in boiling water or exposed to trypsin, 30 to 40% of the 5-ene,3-ketosteroid isomerase activity was stable. Aqueous suspensions of chloroform:methanol extracts of microsomes also catalyzed isomerization of 5-pregnene-3,20-dione, activity being associated with the polar lipid fraction. The trypsin- and heat-stable activities, as well as that of resuspended microsomal lipids, showed a dependence on buffer composition and concentration. Little activity was detected in water at pH 7.0. Relative activities in various buffers were Hepes (4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid) greater than Pipes (1,4-piperazinediethanesulfonic acid) greater than potassium phosphate greater than Mes(4-morpholineethanesulfonic acid). The data suggest that the occurrence of membrane lipid-dependent nonenzymatic catalysis could contribute to the isotope exchange with solvent observed in previous studies of the mechanism of isomerization catalyzed by placental microsomes. The ability of the membrane lipid phase to catalyze steroid isomerization under certain conditions and the fact that this activity is subject to modifications by exogenous agents may have more general implications for an understanding of possible effects of xenobiotics on steroid hormone formation and action in vivo.